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- The MAILING DATE of this communication appears on the cov rsh of with the correspond nc address 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

. Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, nnay a reply be timely filed 

after SIX (6) MONTHS from the mailing date of this communication. 

- tf the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO reriod for re^y irspecified above, the maximum statute,; period will apply and will expire SIX (6) MONTHS c^.^t.?,^^'' communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U S.C. § 133). 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 J04(b). 

Status 

^)M Responsive to communication(s) filed on 08 Septem ber 2003. 
2aM This action is FINAL. 2b)n This action is non-final. 

3) n Since this application is in condition for allowance except for fomrial matters, prosecution as to the merits is 
closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 . 453 O.G. 213. 

Disposition of Claims 

4) 13 Claim(s) 1.2.4-1 7.1 9-31. 35.36 and 38-50 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) n Claim(s) is/are allowed. 

6) H Claim(s) 1.2.4-17. 19-31 35.36 and 38-50 is/are rejected. 
?)□ Claim(s) is/are objected to. 

8) 0 Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) 0 The specification is objected to by the Examiner. 

10) 0 The drawing(s) filed on is/are: a)^ accepted or b)^ objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

1 1) 0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or fomn PTO-152. 
Priority under 35 U.S.C. §§119 and 120 

12) 0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)II]AII b)n Some*c)n None of: 

1 .□ Certified copies of the priority documents have been received. 

2. n Certified copies of the priority documents have been received in Application No. . 

3. n Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

13) 0 Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 1 19(e) (to a provisional application) 

since a specific reference was included in the first sentence of the specification or in an Application Data Sheet. 
37 CFR 1.78. 

a) □ The translation of the foreign language provisional application has been received, 

14) 0 Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121 since a specific 

reference was included in the first sentence of the specification or in an Application Data Sheet. 37 CFR 1.78. 


Attachment(8) 

1) M Notice of References Cited (PTO-892) 

2) □ Notice of Draftsperson's Patent Drawing Review (PTO-948) 

3) S Information Disclosure Statement(s) (PTO-1449) Paper No(s) 4 . 


4) D Interview Sumnnary (PTO-413) Paper No(s). 

5) □ Notice of Informal Patent Application (PTO-152) 

6) □ Other: 


U.S. Patent and Trademark Office 

PTOL-326 (Rev. 11-03) 
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DETAILED ACTION 
Claim Objections 

1 . Claims 45-47 are objected to because of the following informalities: 

As amended, claims 45-47 do not depend from any claims. Examiner believes that 
Applicant intends for claims 45-47 to depend on claim 44, as was stated on page 1 1 of the 
amendment filed on 8 September 2003. Appropriate correction is required. 

Claim Rejections - 35 USC§112 

2. The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such fiill, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

3. Claims 1,2,4-17, 19-31, 35, 36, and 38-50 are rejected under 35 U.S.C. 112, first 
paragraph, as faiHng to comply with the enablement requirement. The claim(s) contains subject 
matter which was not described in the specification in such a way as to enable one skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and/or use the 
invention. 

Independent claims 1, 16, 31, and 35 recite the term "vibronically excited level". This 
term is not mentioned or described in the specification. 

4. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 


\ 
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5. Claims 1, 2, 4-17, 19-31, 35, 36, and 38-50 are rejected under 35 U.S.C 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

Independent claims 1, 16, 3 1, and 35 recite the term "vibronically excited level". This 
term is vague and indefinite, and is not defined in the claims or the specification. 

Claim Rejections - 35 USC §102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of apphcation for patent in the United States. 

7. Claims 1, 2, 4-17, 19-31, 35, 36, and 38-50 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Ishikawa '046. 

With respect to claims 1 and 16, Ishikawa teaches a device for generating single photons 
one at a time at room temperature, comprising a single molecule and a hght source for delivering 
a light pulse to the single molecule to pump the single molecule from a ground state to a 
vibronically excited level of the electronic excited state of the single molecule, wherein the 
duration of the light pulse is shorter than the relaxation time of the single molecule back to the 
ground state to emit the single photon from the single molecule one at a time. 

With respect to claims 2, 17, and 36, Ishikawa teaches means for directing the light pulse 
to the single molecule (figure 20). 
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With respect to claims 4 and 19, Ishikawa teaches means for collecting the single photon 
(40, 52, 54, and 56 in figure 20). 

With respect to claims 5, 6, 20, 21, 38, and 39, Ishikawa teaches a fluorescent molecule 
having a high quantum yield for photon emission (column 2, hues 41-52). 

With respect to claims 7-10, 22-25, and 40-43, Ishikawa teaches the single molecule 
being a terrylene molecule, a derivative of the terrylene molecule, a dibenzoanthanthrene 
molecule, a derivative of the dibenzoanthanthrene molecule, a pentacene molecule, a derivative 
of the pentacene molecule, a perylene molecule, or a derivative of the pentacene molecule 
(column 1, line 65 - column 2, line 9), 

With respect to claims 11,13, 14, 26, 28, 29, 44, 46, and 47, Ishikawa teaches the single 
molecule in a solid host (column 1, line 65 - column 2, hne 5). 

With respect to claims 12, 27, and 45, Ishikawa teaches the solid host being p-terphenyl 
(column 2, line 1). 

With respect to claims 15, 30, and 48, Ishikawa teaches the light source being a pulsed 
pumping laser (30). 

With respect to claim 31, Ishikawa teaches a controllable source of single photons 
generated one at a time using optical pumping of a single molecule in a solid at room 
temperature (column 16, Hnes 17-30). 

With respect to claims 35, 49, and 50, Ishikawa teaches a system for collecting single 
photons one at a time at room temperature, comprising a single molecule, a light source for 
delivering a light pulse to the single molecule to excite the single molecule to an excited state 
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after which the single molecule emits the single photon, and a means for collecting the single 
photon (column 15, lines 10-30). 

8. Claims 1, 2, 4-6, 15-17, 19-21, 30, 35, 36, 38, 39, 48, and 49 are rejected under 35 
U.S.C. 102(b) as being anticipated by Kuhn et al. 

With respect to claims 1 and 16, Kuhn teaches a device for generating single photons one 
at a time at room tenperature, comprising a single molecule (figure 1) and a light source for 
delivering a light pulse to the single molecule to pump the single molecule from a ground state to 
a vibronically excited level of the electronic excited state of the single molecule, wherein the 
duration of the light pulse is shorter than the relaxation time of the single molecule back to the 
ground state to emit the single photon from the single molecule one at a time. 

With respect to claim 2, 17, and 36, Kuhn teaches means for directing the light pulse to 
the single molecule. 

With respect to claims 4 and 19, Kuhn teaches a means for detecting the single photon, 
and therefore, Kuhn inherently teaches a means for collecting the single photon. 

With respect to claims 5, 6, 20, 21, 38, and 39, Kuhn teaches a fluorescent molecule 
having a high quantum yield for photon emission. 

With respect to claims 15, 30, and 48, Kuhn teaches the Ught source being a pulsed 
pumping laser (page 373, first column - page 374, second column). 

With respect to claim 35, Kuhn teaches a system for collecting single protons one at a 
time at room temperature, comprising a single molecule, a light source for delivering a light 
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pulse to the single molecule to excite the single molecule to an excited state after which the 
single molecule emits the single photon, and a means for collecting the single photon. 

With respect to claim 49, Kuhn teaches the means for collecting comprising an optical 
cavity resonator (abstract). 

9. Claims 1, 2, 4-10, 15-17, 20-25, 30, 35, 36, 38-43, and 48 are rejected under 35 
U.S.C. 102(b) as being anticipated by Brunei. 

With respect to claims 1 and 16, Brunei teaches a device for generating single photons 
one at a time at room temperature, comprising a single molecule and a Ught source for delivering 
a light pulse to the single molecule to pump the single molecule from a ground state to a 
vibronically excited level of the electronic excited state of the single molecule, wherein the 
duration of the light pulse is shorter than the relaxation time of the single molecule back to the 
ground state to emit the single photon from the single molecule one at a time (page 2722). 

With respect to claims 2, 17, and 36, Brunei teaches means for directing the light pulse to 
the single molecule (figure 1). 

With respect to claims 4 and 19, Brunei teaches means for collecting the single photon 
(figure 1). 

With respect to claims 5, 6, 20, 21, 38, and 39, Brunei teaches a fluorescent molecule 
having a high quantum yield for photon emission (page 2722, first column). 

With respect to claims 7-10, 22-25, and 40-43, Brunei teaches the single molecule being 
a terrylene molecule, a derivative of the terrylene molecule, a dibenzoanthanthrene molecule, a 
derivative of the dibenzoanthanthrene molecule, a pentacene molecule, a derivative of the 
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pentacene molecule, aperylene molecule, or a derivative of the pentacene molecule (page 2722, 
bottom of second column). 

With respect to claims 15, 30, and 48, Brunei teaches the light source being a pulsed 
pumping laser (page 2722, bottom of first column - page 2722, top of second column). 

With respect to claim 35, Kuhn teaches a system for collecting single protons one at a 
time at room temperature, comprising a single molecule, a light source for deUvering a light 
pulse to the single molecule to excite the single molecule to an excited state after which the 
single molecule emits the single photon, and a means for collecting the single photon (figure 1). 


Response to Arguments 
10. Applicant's arguments filed September 8, 2003 have been folly considered but they are 
not persuasive. 

Applicant argues, "The present application teaches and claims a novel and unobvious 
device, method and system as a source of single photons at room temperature. The present 
application teaches that this is a controllable source that can deUver a single photon with a high 
probabiUty." However, AppUcant provides no new structural elements to distinguish the present 
invention over Ishikawa '046, Kuhn et al, or Brunei et al. Specifically, Applicant does not 
specify any element or combination of elements that are unique to the present invention and that 
allow the process to be carried out at room temperature. Therefore, the Examiner believes that 
Ishikawa, Kuhn, and Brunei would all be able to produce single photons at room tenq^erature 
since they appear to include all the limitations recited in the present application. 
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Conclusion 


1 1 . Applicant's amendment necessitated the new groimd(s) of rejection presented in this 
Office action. Accordingly, TfflS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1. 136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 


Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Leith A Al-Nazer whose telephone number is 703-305-2717. 
The examiner can normally be reached on Monday-Friday 7:30am-4:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Paul Ip can be reached on 703-308-3098. The fax phone number for the 
organization where this application or proceeding is assigned is 703-308-7724. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703-306-3329. 
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